Abstract-The effect of trimethylaluminum in commercial methylaluminoxane on the molecular mass characteristics of polyethylene formed with the phenoxyimine titanium catalyst bis[N (3,5 di tert butylsali cylidene) 2,3,5,6 tetrafluoroanilinato]titanium(IV) dichloride activated by methylaluminoxane of varying purity is studied. It is shown that, all other conditions being equal, an increase in the content of trimethyla luminum in the reaction solution leads to an appreciable decrease in the molecular mass of the polymer. With an increase in the time of polymerization, the molecular mass tends to increase, while overall polydispersity indexes M w /M n remain substantially less than 2. The causes of the above effects are discussed.
1 Chelate phenoxyimine complexes of group IV transition metals are currently the most efficient com ponents of postmetallocene catalytic systems [1] [2] [3] . For instance, the activity of several catalysts of this kind in olefin polymerization is close to or even greater than that of the most active metallocene catalysts. The catalytic properties of complexes are easily modified via a change in the composition, geometry, and elec tronic properties of ligands; a change in the nature of the central metal atom; the choice of a certain activa tor; etc., thus providing wide opportunities for the synthesis of various polyolefin materials.
One of the most interesting properties of some phe noxyimine complexes of titanium, especially com plexes with fluorine as a substituent in the ortho posi tion of the =N-Ph fragment, is their ability to con duct the living polymerization of ethylene and propylene, even at elevated temperatures (50-70°С) [1, [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . It is suggested [7] that they acquire this fea ture via the passivation that occurs in the β H atom of the growing polymer chain owing to the agostic inter action with the F substituent. As a result, the chain transfer reaction becomes suppressed, the number average molecular mass of polyolefin linearly grows with an increase in the time of polymerization, and the resulting polymer has a polydispersity index close to unity.
Earlier, we studied the polymerization of ethylene and propylene with the phenoxyimine titanium cata lyst formed during the combination of bis[N (3,5 di tert butylsalicylidene) 2,3,5,6 tetrafluoroanilinato]tita nium(IV) dichloride, which also bears the F substitu ent at the ortho position of the =N-Ph fragment, with methylaluminoxane (MAO) [14, 15] . Such coordination competing with olefin can depress the activity of catalysts. In [21] , the activity of the catalyst phenoxyimine zirconium significantly decreased when it was activated by MAO containing trimethylaluminum. By the same token, an almost tenfold increase in activity was observed when dry MAO containing insignificant amounts of trimethyla luminum was used for the living polymerization of propylene with the catalyst [FluSiMe 2 t Bu]TiMe 2 [22] and diamide complexes of titanium [23] . As was shown for the catalyst phenoxyimine zirconium bear ing an isopropyl substituent in position 2 of the N-Ph ligand, during the polymerization of ethylene with this catalyst activated by MAO, the chain transfer to trim ethylaluminum selectively occurs and an increase in the concentration of this reagent is accompanied by a decrease in the activity of the catalytic system and in the molecular mass of the resulting PE [24] . Therefore, the purpose of this study is to experi mentally verify the effect of trimethylaluminum in MAO on the catalytic activity of bis[N (3,5 di tert butylsalicylidene) 2,3,5,6 tetrafluoroanilinato]tita nium(IV) dichloride in the polymerization of ethylene and on the properties of PE. Toluene was distilled twice over LiAlH 4 in an argon atmosphere. The commercial preparations of MAO (Aldrich) in the form of 10% solutions in toluene were used as received. According to 1 H NMR spectroscopic data, they contained 35 and 25 mol % trimethylalumi num and were designated MAO 1 and MAO 2, respectively.
Effect of Trimethylaluminum on the Polymerization of Ethylene
Bis[N (3,5 di tert butylsalicylidene) 2,3,5,6 tetrafluoroanilinato]titanium(IV) dichloride was prepared as described in [14, 15] .
Polymerization purity ethylene was passed through columns packed with 4 Å activated molecular sieves and Al 2 O 3 .
Dry MAO was prepared as follows: a 1.5 M solu tion of commercial MAO 1 (22.5 ml) in toluene was carefully evacuated on a forvacuum pump for 6-7 h, and the flask was periodically heated to 60-70°C. The white powder being formed was dissolved repeat edly in toluene (22.5 ml) and used as a reagent. According to the 1 H NMR data, the amount of the remaining trimethylaluminum in the dry MAO decreased to ~5 mol %. Figure 1 shows the fragmented 1 H NMR spectra of MAO 1, MAO 2, and dry MAO. The spectra of MAO are a combination of two signals: a broad signal due to protons of oligomeric MAO -(Al(Me)-O) n -and a narrow singlet due to methyl groups of trimethylalu minum. The highest intensity of the singlet and, accordingly, the highest content of trimethylalumi num correspond to the spectrum of MAO 1.
Ethylene was polymerized in a 100 ml glass reactor equipped with a magnetic stirrer and special inlets for the loading of catalytic system components and ethyl ene. The overall pressure of ethylene and toluene vapor was 1 atm. Toluene (20 ml) and the required amount of the initial MAO (or dry MAO dissolved in toluene) were successively loaded in the reactor inside the helium box. The dosed amount of precatalyst in the form of a toluene solution was placed in a special ampoule connected to the reactor. After ejection from the box, the reactor was connected to the glass vacuum setup and degassed. The solution was heated to the required temperature, and the reaction mixture was saturated with ethylene. Polymerization began with loading of the precatalyst solution into the reaction mixture. The pressure of ethylene during polymeriza tion was maintained constant. Polymerization was ter minated via introduction of a 10% HCl solution in ethanol into the reactor. The polymer was filtered, washed several times with a water-alcohol mixture, and dried in vacuum at 50-60°C to a constant weight.
The molecular mass characteristics of polymers were studied by GPC. Measurements were performed at 135°C on a Waters GPCV 2000 chromatograph with the use of a PLgel 5 µm MIXED C column in
